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(57) Abstract 

Drugs for treating and/or preventing diseases induced by the hyperenergia of adenosine Aja receptor such as Parkinson's diseases 
which contain as the active ingredient [l,2,4]triazolo[l,5-a]pyrimidine derivatives represented by general formula (I) or physiologically 
acceptable salts thereof, wherein Z represents oxygen or sulfur; and R represents formula (a) (wherein Y represents oxygen, sulfur, etc.; n is 
an integer of 0 to 5; and X', and X^ represent each hydrogen, halogeno, lower allqrl. etc. 
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m m ^ 

(Eur. J. Pharmacol.) . 168. 285 (1989)] „ ti&oT. 7 A2,S:^{$:tC 

[1.2.4] M)Ty'n[i,5-a] 5 v?^^^^{i^<!: tr. %mM\m.M.m 
wM.\z.n\^xnm\'^m^^-t^\\L^m ^^f^^ 4-99775 -i-^ii^&o^it^Ff^^ 3- 

118383 ^(ik^i) . lftLl=Mf^ffl. P^/Ei'^ffl, M/h^^«ffl]SlJi^ffl, S.tJ^=Jl^;^ 
XP~/K&Tf^ffl^Wi-5^b^!^ (i|#F^IBS 57-35592 %(hm . ^MM^^^^ 

■tM\L^m mm^ 55-51089 ^^m) > 3£u^(^mmis^5^s. >i'o^mmm. 
m^^^mhrnmh x^x^mm^-^m {'^WiW 2-212488 ^^m) jj^^pj^l-cv^ 

5„ L;5^t/j:;65ib, [1, 2.4] h !J Tv'p [l, 5-a] l^U ^ v^^^^i*<DT7=V v^:/^ 
W095/03806 l^iNB»(wli[l, 2, 4] h y T /p [1,5-c] f y 5 v^:/^^flJ;J>iaife$tl 
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-r^J^i:>h^mmii. TB<D^ (I) : 
NHz 




(I) 
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it^Mtim^LiZTi^mmi-. ^^u^:y%^^ 'mc7)v^j\^^^ i&mrji-='^i^m. 

XfiTIBO^ : 



-T] -C^ ^ [1. 2, 4] h y T y'n [1, 5-a] t° y 5 v^>'^#fl^st;<^s^^t;if^^ 

[1,2.4] h yT:/p[l,5-a]f y ? v?:^^3r«:St>'^S^6<J(wffS$n5^iO^. 
U^/X{i^g^:^fe-C*>o-C, ±|E(7)^ (I) T'«^tu5[l,2,43 h yT/nCl.S- 




— N 



Q 



\_/ 
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^-r^JLU^-^t^lfm ; ^mz. ^ (I) -C'«$n-5[1,2.4] h yT)/p[l.5-a] 
ffi5tMll^=-T'fc'9 ; Y ;{i^S^^lf^. ^nW^^. -NR'- (^"f". R' {l7Kmi?^^^X{i<6 

(fcyt'tX', X^ ST/X';ei5|^l^{^7K^I?.^-C^S^-^^K5<) ;m^^l^^h5(D 
g^-Cfc«3 ; k ;65 0 ;6-lb 5 OSIgcTfc<9 ; Q d^^^I^^^, Sii^J^,^. -NH-, Xti 

[1.2.4] h yT:/n[i,5-a]f u 5 'J ^m'^i^xit^ (om^^^mmn t Lx^m^ 

1S0T/wdr/i'f-^S, j&mr/i^^ji-T^ym. lyU&mr/i-^^^r^ {& 



4 



wo 99/43678 PCT/JP99/00828 

ynl^/wS, -fyyntVwS, ^f^/WS. sec-^^^Ug. tert- 

T/P^;UT5ySj (Dmb\^x\%. ^5^/UT5yS, ^5^/WT$/S. T'ntVl- 

f^wi^^m-f^:Ltt^x^. ^Tn^ivm (omt\^x\-t. -t 

(iit#(iI3I^$n^^v\ S7t. 7KSSSX{tT$yS(7)flSi!c(i#(cPS^$n;t^v>;6i. 

^i-zL-S, -:f-7f"^uS. 'f^'x-zi^S, T:/ h l;^^S/<^i■'^fflv^^^i:;6iT't. 
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? u /ws. f y ^ v^-zi-s, h y T v?^/us, > K y /^s, ^ / y /ws, 
^fc, ±iEo^ (I) <7)^^{cfcVN-c. fe5gm5^-ov^T rMia^L<ii#^ 

Mifej iv^9»•^l^{i, ^(^mmSi^^^bt:: H@?'jrVNL2<®UiL±. $f^L<{ll 

v'l'Sx 2-7rc^.^yUS, 2-:7a:;^/W'7'a tVU-S, iy y :x. =- :^ =f /V^ ^ -YyJ-lV 
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-hlEO^ (I) diJV^T, Z (ii?^Jl^^XH«i£llJ^.^^^L, Y It^mW^^. 

JJ^^^-Tc Y;4i^^'g-^^F^:^^tC(i. [1,2,4] h yTy'p[l,5-a]t°y >- 

p> 5 <^)MI^^^-r;4\ n 0 <;5^-^(cit, X'. RXf- yi^tm^'r^-<y-^ym 
t°y 5 v>^<hM?ii^L-cvN^ri:^E«*-r-5o '^iib'. X'. x'^ Rv^ X' (omm^ 

*fc. ±sa«^^ ( I ) tC*5V^T, m {1 0 5 (Om^^Tf^L. Q {16^*11^. 
MI^^^. -NH-. Xti^^l^^-S^^-f/i^ m 0 Q ^^t^m^ 5 

m^(D\,^-rM^ (ys::t'L[i.2,4] hyr'/nti.s-aify 5v?:^#i&iwiE^m^i- 

T^-^rrr>Aj^, WliT^^-moi^. T^yi^MiS. gt{^-Ani^^<i<b'^^if 
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^m^mmm^n^mmw^tLXit. M^iit. ^m^. ^l^^. 
:f3m^vt^xm^-t^zti^x'^^o 

x^ x^ 



xe 1 



(II) 



(IV) 



NH3 , 



XU 2 



X 



(I-B) 

.(^^-i.cf'. X', i\ x\ Rxiumm^mtmmxh^o ) 
±ia^:3f— Ai ;^,i^$ti5ib-a-ti (I-B) it. ±u<DiLui&xj^T.m2i^v^ 

(11)^2 /£i^L 10 ^So^k^ti (III) i:JKf£:$-it5r<i:(wJ:«9 

it^<^ (IV) Sr^#5z<!::el5-e^5 (xgi) « z(DRjtn. m±ii. ot:~ 
2oo'c^-C'(^?a^. L<{t^fi-r'Si^ 10 5^-50 mri\u^x^T-r^o Sf&i^ 

n:7 7>^. 2-^f-/WTh7fc: Kn^^V. i^^f-^^fi^V, v?^f-/i^:3^— "r/u. 
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tert-^ h:af-> h\ •:^ h U "i^i. tert-^ H K, h y :x^yi.T 5 v^-TyT" 
p tVu^^/UT ^ l,8-v^Tf-'t'v'i:7n[4,5,0]'^7:/X-fe-7-:i^:/ (DBU) 

ov^-c, -fb^Jl^ (IV) ^3i^;ii^i^{cl&?Pt7t 1 ^fi~:feiiPJl:. *?tL< 

li;'^i§iiJS(^T>'^-T<!:Rfc:^$-fr5<»:{b-g-ti (I-B) ^i^tt^na (xa2) , 

HN Q •;'*^2 
xm 3 

(I-B1) <'-<^) 

ik^i^ (I-B) (::*5V^X W X\ X';65^ttm34i£{:i7K«l^^s-^^D 
hng-Cfo^^b-^tl (I-Bl) ^l^fi~:^iiPJ*(D{k-^ifel 
(V) i:Si^:^-it5r<ti;iJ: I). (l-C) :: <!: }6J-C# -5 (xa 
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x/U, ^yHy, i^^^f-zl', T-feh^hy>'l'. 

LT(i, m^\-i. V y -^i^, mmij y -^^i-. TKm^i:-:^ h y e^i^. 

<>^^— A3 > 

Ar-(CH2)— COCH2C02Et 



H2N 

(VI) 



Ar-(CH2)„'' 

(VIII) 

CI NH2 
r- (CH2)„'^ N N Ar_/cH,)„-^N^N 



5 Ar-(CH2)„-' -N' » ' Ar-(CH2)„-' 

(IX) (I-D) 

it^m (VI) ifsjs^ao^k^ti (VII) t^. mm. ■f^'d-tv 

$f^L<{i».il»iLTTMO ^~50 B#PBmfL;$-fr6^<!:Ji<i:'9 (VI 
I I) ^%^^}iiy^Xt^ (xa4) o o^,^x^ (v l l l ) ^ir^'y)^ 
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tizx'oit^m (IX) ^n^^tr^x't^ (ims) » z<r>Rjt\tmmmxit 

MiS.^lOOX:t.X<DU^xm 10 5>~24 B#PBm;g-e^Ti-5o ^fi&^t^i^i: LX 
^^y-tV. ^v'l/^'. PiEJ^f-zU, :t5^/UT 5 t'liv^y, 

o'^^^T. \Y.%m (IX) ^ii^/j^J§^«l::^?qLfi 1 $T^L< 
ti:^»Jfi<^T:/^=^T<bSf£;$-&5r <!:lwJ:i9<l:'g-ti (i-D) 

(IS 6) o ^<r)i^it\t. ot:~ioo°c^r'0£jt-c-|;^ lo 5^~50 



fc^o ) 

fb-^ii^ (I-F) ^M^J«xii^&ti?§^tf T' 1 /iv^L 20 n^(r>\\L'km 
(X) <i:Sf£;$it5::<b{cJ:'9ll:#i^ (i-E) ^ i:;55-c# (Xg7) „ 

0'C~150t:T-*^ 10 5i-~50 I^PBm^T-^Ti-'5o ^Si4Jtlt<7)ffi«f±!^lc:IS^$ 



HN 
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yyy, r/u, ^y-^y^ h/u:i:>, ^i^yy. 

-/K T'p/V-zu, .X{i:li^b<D^S<7)^^4^^J^<t' 

h y ^M.. y '^'i.. TK^fb-:^ h U 'J' A, 7^mit:fJ V ^ A, U tert- 

Zfh^-y h\ -ThV '>M> tert-y h^v^ K. h y nif-yur ^ v^-r y^n eyu 
3:5^/UT^>'. DBU ^i^<^*^fflV^Sw<^;i5■r'#. iff ^ L < J± h y ^^/ur 5 ^'Ji 



NH 



(I-B1) 



XS 8 



(I-G) 

C^a^-M.tp^ Y. RXJ^znmBtmMM^m-t, it^m (I-Bl) {cjott 
^^^L, -fk^tl (X I) Rmt^<^ (I -G) {^iJttS X', X\ XMit^nE 

^ ( I) (ommtmmx'h^. ) 

(I-Bl) ^ 1 ^m-^i^mmcoit^i^ (xn <tSf6$-y:5^<i:l;i 
tKPy'^^. \y:^^^y. v/j:f-yU3i— r/K ^^'■feV. h/L'^^:/. =3r'>U'>'. 
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g^^if^/K r-feh-hii/u. ^^y-yu^ -/n/NV- 

J: o T t> S^it-t- -5 w <i: 1 5 o 
<xi^— -ts 6 > 



Xg 9 CI-^N-^N^^ 

(>l) 

( XIII ) 



RH (XIV) 

" MeO 

IS 10 



(XV) (I) 

^b^^l^ (I) {4. ±ISOXm9. xmi o:RI>*X^1 1 tct^^o-CMi^i-^^ <i: 
;6^-C'^5o -f'^-ft^^b. 'fk'&ife (II) <!: l~5 ^'1:(7> 3.4-v'p« V^'y^i^'y)^^r 
%y (XI I) <i:^4$^g|it>U< (4S/S(w^«tt'^C?§^'f'. iiS or-lOOr. 
«^^L<{4 Or-^a-e 10 5>~24 B#ig|SJ^^$^5w<b(lJ:'9{l:-g'tl (XI I 

I) (Xgg) , '(DSfTWi. ^-^1^ J: oTtl 0. 1-5 ^fi. 
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■rhyb Ko^yy, 2-;^ f^/^x h 7 t V'uyy^y^ i>ir^fl^. 

•r/i^, ^^'if:/. h/V^i^', ^v/uy, i^g^oi^/K T-feh^MJ/i-s t'lJi/^-, 

i^v^-C, it^m (XI I I) 1 ^l:~:>ciiPJft, if* t< {t2~4 ^1:<7) 
RH {^^^ R {imiE^^tl^^-CfcSo ) -e^^ns^b-^^i (XIV) b^. m 
m^^\^<\-im.)t\z.^^\i.timm^. ii^mra-isor-C 10 :J>~24 B#rBlKf£:$ 
•^tSr <!:lca;i9{h-&i^ (XV) ^%^^t:h^X^^h (XSlO) » 
-^(C J; oT{i 0.5-10 ^ftW. $f*L<{i2~4 ^l:(D:^S^85^)D$-fr-CtT9 <^ 

/VT5>', DBU. N.N-v^^f^/UT^y V, t'liv':/, ^/ !) M®;<7 y^i-^. 

y^i. teTt-zfV^i^V\ yf-zuy^-^i^. TK^^b^hy-^i-. 7K^il::^y'>A 
^/iJ^lf^n. iT*L<J±DBU. jimi3')^J^. iiim{\L-rV')^J^-bm\ihiX^. 

2-y ^/Ut^ h7 1 Kn^y:^, v';t'3E^f-:^. v^oif-yuai-x/i-, -<y-fe:y, 
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i^v^T, ib^i^ (XV) ^mmmmL<itm'^^imm'p. i mm'-'i^i^m&<D 

m ii) ^n^zt-f)'^X't^ (xmi d » ss^-C'^tjtsi-'S^-^. fflv^eti-s^ 
^tLxnh]}y/^t^^^'-^^^^^-y^. -ry^iri^ (Nafion®) , v^jy/v 

< (i^a~60r-Ctft?n, 10 5^-24 BtP^SJt-C^Ti-'So wO^. 1 ^l:- 

2, Z-'y^ n n-5, e-v^v^T / -p-^ ^ / ^ / (DDQ) < ^ n y =/U^;6S^Jf P> :5o' 
ot:~ioo°c. $f ^ L< (iM?£T'tf 9 ^ i;5^-et. 1^ 10 5j—24 h^PbI 

v^ap^^?:/, v^i57nP3i^'>, Ei^ik^^. xh^tK 
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<7^^--M, 7 > 




13 



(I) 

m (I -H) (xgi 2) , {t'^m (I -H) ^fflv^, xmi oi:i^«<D 
m^i^^^mmm:m. mx.\t. -iigji. aa. 'im. ^^t, s^b^b. 
^^(D^^mi^ir^m^iat. ±niKJt^jLm^isi^xmm±j$.m^^(Dmxnh 
xm.^m^^^tLm^n^mi:mm'mm-trnt^\,\ tit. ^(omrnxmhti 
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O ; k 2)5 0 ;{i*?> 5 (Dm^X'h'O ; Q i!>mmm^. iSillJ®^, -NH-. Xit/^l^y 

R'iii&.WiTji^^/um. umTj\^:=i^i^m^ •mcnv^/v^ir^^ mm^L<n^ 

ffl ^ FbI i*:^^^ <!: t::M 1- 5 :i <i: 7)^ T' # S o ±feir^{l:^ti t::^ 

^mm(Dmmi-t. ^ (d -c-^$no[i.2,4] h yTy'p[i,5-a]t°y ^^/^^^ 
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^m\i^z.hii^x^. nmu^^\vm-^WLn(r>mt\^x\'t. ^m-t. imn. 
mm. ^Rxn. mmn. m.mcm\. wmmmfsii^^mi-^^hii- 

mM^m\^^^tii^xth. 

tL<i±t vh:mtm^(Di!^m%i^^m\^xmmt^^tt^xt^o m^a. a 
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sjitiwjt, ^^m. mPt. ^mn. mmn. ^w^n. mmm. n^^tm. 

ti)^Xt^o 

li. filSAl S^«3 l~50mg/kg^lr3-'4|HllC:5>ttTS-^-r^O^J$f^LV\ 
=b (EtOHti. „ 

^ 1 (^%fiflj) : 5. t Kn dr v/-2-(2-7 U /V) [1, 2. 4] h T ^ n [i, 5-a] f 

y 5v^:^ lit^m (1) ] 

TK^ib^ "^ix 3. 2 g (80 ramol) <lr^^ 7 — 100 ml '^'{C O^T'i^o < 
^K./Co ol/^-X:■r<75MffilC■^^ vg^v^zj^^^/U 12.2 ml (80 mmol) . 5- 
97855 -^^«i(w|2«$ixyt:^&{wJ: 3-T 5 /-5-(2-7 U yV)-l,2.4- h 

Vry-zU 12 g (80 mmol) ^AD^fe^, 7 Bfr^MiiJIt Lfc„ RfS- 

ji^xm^. ^^Ltzm. 200 ml iz.mmLtz^ z<Dmm{^^^^^ij\iK.x ph 
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nhtitzm^^:^. ^— r/UT'^i^L, ov^T'^^^L-C^S^b^^^ (1) 12.4 g 
(UK* : 71%) ^SfeSi*^ Urmfc,:. 
'H NMR (DMSO-dfi, 6 ppm) : 7. 90-7: 75 (m, IH) , 7. 08-6. 79 (m, IH), 6.70- 
6.57(m. IH). 5.08(s(br), IH) 
MS We): 218 (M*) 

0iJ2 m^m) : 5,7-v?i5' P D-2-(2-:7 >;yw)[l,2,4] h y Tyn[1.5-a] 5 
i^'^ iit^i^ (2) ] 

Ml T#btLSib^t) (1) 20 g (91.7 mmol) ^Tt^i^^itV > 50 ml 4 

15. 1 g i^m : 73%) ^m^^mi^t Lr^#fco 

'H NMR (CDCI3, 6 ppm) 7. 66(t, J=l. OHz. IH), 7.35(t, J=3. 5Hz, IH), 
7.22(s, IH), 6.62(dd, J=3. 5Hz, 1. 5Hz, IH) 
MS (m/e): 256, 254 (M^ 

mz (#%^Rj) : 2-(2-7'I/U)-5.7-v^73iy^:/[l,2,4] h LIT/n[l,5-a] f 
V i'Jy Ut^m (3) ] 

7 31/-/^ 13.8 g (147 mmol) h 7 t K ci 7 7 V (THF) Cl^/I? L. C<D 

mm\Z.il^m\t-r V ^) ^ 5.88 g (147mmol) i^J^o< >9^JDx.fe, OV^-r^ 2 T' 
nhtl^it^^ (2) 15 g (58.8 mmol) ^^JOX-T 4 B#rBlADBil»lt L/c, K^^-^m^ 
MtrML^-x/i-^^JPx., WttiL/t@i$:^i[iimL/Co 
7K-Ci3fe?^L. oVNT'g;^1-5r irldJ: i^^lB^b-^tl (3) 26.8 g (IR* : 

'H NMR (DMSO-dg, 5 ppm) : 7.65-7. 13 (m, 12H), 6. 59-6. 54 (m, IH), 5.82(s, 
IH) 
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MS (m/e): 370 (M') 
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m4 -.i-r^ y-2-{2-yVji^)-5-y [1,2,4] hVry'n [1,5- 

a]t:°y ^ i^^ Ut^^ (4) ] 

0*j3-^t#e>tL€><l:^i^ (3) 500 mg (1.39 mmol) {CT-fe 1>=. I> U/U 10 ml, T 
:^^=T7k 10 ml iSr^Dx., Zl^^lg^il^tr 40*Ct? 5 D#P^m4^L/^:o ^^^®*t, 

JiL. ^^$:©*Lfc^. ?M^:i^^y-/uJ:«9S^B^BL-C^EiL^i^ (4) 255 
mg (Mm : 62%) ^^^mW-t LT^fc, 

'H NMR (DMSO-de, 6 ppm) : 8. 10(s(br), 2H), 7.88(cl, J=0. 7Hz, IH), 7.50- 
7.21(m, 5H), 7.06(t, J=l. OHz, IH), 6.68(dd. J=3. 3Hz. 1. 7Hz, IH), 5.79(s. 
IH) 

MS (m/e): 293 (M*) 

IR (KBr; cm"') : 1649, 1600, 1585, 1564, 1461, 1322 
MM. : 208. 9-210. 5°C 

(#%W :2-(2-y]);^^)-5,7-\^P^{2,4-i^^vluy:^y^^»[l,2,A']h]) 
T:/n[i,5-a] t°y Lit^!^ (5) ] 

m2X'nibti^it^^ (2) 1 2.4->?i5'PD:7a./-/^^fflv^. m3tmm\z 
u-c^iam-^^j (5) mm 58%) ^m^^^wt L-c#fc. 

'H NMR(CDCl3, 6 ppm) : 7.65-7. 15(m, 8H), 6.55(dd. J=3. 5Hz, 2.0Hz, IH), 

5.81(s, IH) 

MS (m/e): 507 (M') 

^J6 (UliflRJ) : 7-T5/-5-(2,4-t^^nn7aiydrv/)-2-(2-7!;/U)[1.2,4] 

hyTy'p[i,5-a]t"y 5 v^v Ut^^ (6) ] 

^js-C'^btbs^b^Ji^ (5) mAtw[mz.Lx^m\L^m (6) (iix 
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'H NMR (DMSO-dg. 8 ppm) : 8.22(s(br), 2H), 7.88(d, J=l. 5Hz, IH), 7.81(d, 
J=2.5Hz, IH), 7.53(dd, J=9. IHz, 2. 5Hz, IH), 7.44(d. J=8.4Hz, IH), 7.05(d. 
J=3.0Hz, IH), 6.68(dd. J=3. 5Hz, 2.0Hz, IH), 5.91(s, IH) 
MS (m/e) : 361 (M*) 

IR (KBr ; cm"') : 1654, 1604, 1571, 1459 
iil,^. : >290 t: 

mi : 2-(2-7y;U)-5,7-t*>^(2,4,6-h y ^nn^^^y dfv')[l,2,4] 

M;Tyn[l.5-a]fy $v^> (7) 3 

m2X'mhi^l6it^^ (2) t 2,4,6- b U i^muyx.y~-/Ut^m\'\ m3 t 

mm^i^xmrnit^m a) (iix*:49%) 'tm^^mi^ti^xmzo 

'H ^JMR (DMSO-de, 6 ppm) : 7. 65-7. 15 (m, 8H), 6.55(dd, J=3. 5Hz, 2.0Hz, IH). 

5.81(s, IH) 

MS (m/e): 577 (M') 

ms (mum) : 7-T ? y-2-(2-7 y /l^)-5-(2,4,6- h y ^ a n -7:11 y 
v^)[1.2,4] |> y T:/p[l,5-a]f y 5 v^^' Ut^^ (8) ] 

m7xn(bti=bit^m a) ^m\^\ M4 tmm\zLx0:Bit'^m (s) (nx 

^:59%) ?r^Mfe@ft^i: L-C#^. 

'H NMR (DMSO-de. 5 ppm) : 8.51(s(br), 2H), 7.92(d, J=1.0Hz. IH), 7. 18(d, 

J=3.5Hz. IH), 6.71(dd, J=3. 5Hz, 2.0Hz, IH), 6.27(s, IH) 

MS (m/e): 395 (M*) 

IR (KBr ; cm'') : 1645. 1594, 1326 

M.^. : >290 r 

m9 im^m) : 2-(2-7y /U)-7-t Kn:3f^iX-5-7ai=/U[1.2,4] S yryn 
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[1.5-a3l^!; Lit^m (9) ] 

3-T ^ / -5- (2-7 yyw) -1,2,4- M; ry-yu 3 g (20 mmol) t-<:^/'r/WBlF 
m^f-J^ 3.64 ml (21 mmol) 30 ml t^>, 120t:-C' 12 mHWiWLfZo Eft 

^^i^^j^x'^i^L. mm^^^i.xmmt'^m o) 2.78 g (iiX'^:5o%) 

'H NMR(DMSO-de, 6 ppm) : 7.95-7.86(ffl. 3H). 7. 60-7. 52(id, 3H). 7. 16(s(br), 
IH), 6.72(s(br), IH), 6.34(s, IH) 
MS (m/e): 278 (M*) 

^?iJ 10 (##W : 7-i7 n a-2-(2-7 LI/U)-5-7a:n/U[i,2,4] h y T/cr [1,5- 
a]fy 5 v^:/ Ut^^ (10) ] 

^»l9T-^§^tt5{b^i^ (9) 1.3 g (4.67 mmol) ^yi-^i^^itV 15 ml ^X' 

nhtifz^w^Ti^m. ^^Lxmmt-^!^ do 1.27 g (11x^:92%) 

'H NMR (DMSO-dj. 6 ppm) : 8. 40-8. 31 (m. 3H), 7.99(d, J=1.0Hz, IH), 7.63- 
7.58(m, 3H). 7.32(d, J=3. 5Hz. IH), 6.76(dd, J=3. 5Hz, 2.0Hz, IH) 
MS (m/e): 298, 296(M0 

m 11 (##W : 7-T5y-2-(2-7y/u)-5-7a:ri;u[i,2,4] hyri/nEi.s- 
aii^y 5 v^:^ [it^m (11) ] 

m 10 Xnhtl^WL-^m (10) 690 rag (2.33 mmol) =-T ^m^X^fz 

^^^j:^/-/Wi«5?fJ*B^BL-C*iEfl:^J^ (11) 380 mg (HX^ : 59%) ^#fc. 
'H NMR (DMSO-de, 6 ppm) : 8.23(s(br), 2H), 8. 08-8. 04 (m, 2H), 7.93(t, 
J=1.0Hz, IH), 7. 59-7. 49 (m, 3H), 7. 18(d, J=3.0Hz, IH), 6.79(s. IH), 
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6.72(dd, J=3.5Hz, 1. 5Hz, IH) 
MS (m/e): 277 (M*) 

IR (KBr; cm"') : 1643, 1637, 1592, 1968, 1384 
Mik : >270 X: (^ft?) 

M 12 (HJS^J) : 7-T 5 y -5-(3,4- h ^ 7 :n / ^ v' )-2-(2- :7 U 
VI-) [1,2. 4] f>!JT/n[l,5-a] t-y ^i^y lit^^ (12) ] 

3,4-v?p< h=3ri/73L/— /U 1.17 g (7.58 mmol) ^ T ^ K 
(DMF) 15 ml ^mt-t hV'^J^ 404 mgdO. 12 mmoDiSr Ot:Tt^o< O 

M^tz. OVNT-. rOZg;^!i^lC<5ij8T'#^tt^{b'&'^ (8) 1.0 g (2.53 mmol) 
^^0^. lOOr-C 4 mi\mWLtz. Sft^i^^MlcML, tK. ov^T'^nod^/u- 

i^) icJ: i9ff$;iL/c, t#bnfc@i$>^:3i^y-yuT'^r^U-c^l2<t:^#i (12) 

1.0 g (iix* : mmm ^mz, 

'H NMR (DMSO-de, 5 PPm) : 8.08(s(br), IH), 7.89(d, J=l. OHz. IH), 7.08- 
6.67(m, 5H). 5. 73(s, IH), 3.79(s, 3H), 3.75(s, 3H) 

MS (m/e): 353 (M*) 

IR (KBr; cm-') : 1637, 1589, 1564, 1461, 1400 
MM : 263. 5-264. 5t: 

13 (MMM) : 7-T5 y-2-(2-:7i)/b)-5-(4-7 3i-;U7 3:y:3?^v')[1.2,4] 
h UrynELS-alfU ^v^^' Lit^^t^ (13) ] 

4-7a:=:;U7 3iy— ;H.29 g (7.59 mmol) ^ DMF 15 ml Iw^filL. :^mt-f- 
h!)f>A 404 mg (10.12 mmol) ^ 0°CT't^o< ^^l\K.tz., o^^T^ rtO^^-g^^l 

tc0ij8-c-^ibti5{b-^!^ (8) 1.0 g (2.53 mmol) ^M^. mx:^2mmmWL 
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ct «3 S^B^B L-C^lSit'&^J (13) 580 mg : 62%) $rt#fi, 

'H NMR (DMSO-de, 6 ppm) : 8. 15(s(br), 2H). 7.89(t, J=1.0Hz. IH), 7.77- 
7.69(m, 4H), 7. 52-7. 30 (m, 5H), 7.07(d, J=3. SHz, IH), 6.68(dd. J=3.6Hz, 
2.0Hz. IH), 5.84(s, IH) 

MS (m/e): 369 (M^ 

IR (KBr; cm-') : 1662, 1654, 1604, 1560, 1216 
MM. : >290t: 

14 : 7-T^ y-5-^>'v^/W;*-^->-2-(2-7y;U) [1.2,4] h yr^/n 

[1.5-a]fy ^v^^- lit^!^ (14) ] 
maxmhti^it-^^ (8) 0.8 g t'Ov^/UT/W^-/!^ 0.63 ml ^=SrfflV\ 

m 12 1 mm\z. Lxmmit^^ iw mm 90%) ^mz. 

•H NMR (DMSO-dg, 6 ppm) : 7.89(s(br). 2H), 7.48-7. 31 (m. 6H). 7.09(d, 
J=3.3Hz, IH), 6.70(dd, J=3. 3Hz, 1. 7Hz, IH), 5.68(s, IH). 5.40(s, 2H) 
MS (m/e): 307 (MO 

IR (KBr; cm'') : 1654, 1608. 1473. 1336 
BMs : 251. 5-253. 0'C 

m 15 (#%0ij) : 7-T ^ y-2-(2-7 U yU)-5-^/U7^ V J [1.2.4] h U n 
[l.5-a]f'J $v?>' \.\\L^m (14) ] 

^'J4-e#P>n5{b^t) (4) 0.8 g (2.73 mmol) ^^/U;}^ 1)^/5 ml {dj^ftlL. 
DBU 0.45 ml ^^JD;tT-«M»£ LTto i^JK^J^IEg* L7t^. ^Slr^i— r 

-/l-J; '9^^a^aL-C«Efk^tl (15) (1|X'$:52%) ^^#fc. 

'H NMR (DMSO-de. 6 ppm) : 7.85(t. J=l. OHz. IH). 7.52(s(br). 2H). 7.02(d. 

J=4.0Hz, IH), 6.66(dd. J=3. 5Hz, 2.0Hz, IH), 5.66(s, IH), 3.69(t, J=4. OHz. 
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4H), 3.52(t, J=4.6Hz, 4H) 
MS (m/e): 286(M*) 

IR (KBr; cm ') : 1654, 1604. 1569, 1490 
: >290t: 
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m 16 : y-2-(2-:7iJ/w)-5-(4-^f-/Ut:°-<7v>^/W)[l,2,4] h 

y r y n [l. 5-a] f y ^ v?^' • i^^:^ lit^<^ (16) ] 

«»J4-Ct#f>tl5^l:^'fe (4) 1.0 g (3.41 mmol) t H-^i^/Uif^yi^^ 5 ml 
i:SrfflV\ 0ii 15 tmm{^LX 7-T y - 2-(2-7 y /U)-5-(4-^ f^/Uf-^y 
=/^)[l,2.4] hyrynCl.S-alfc'y $ v=y 600 mg (IR^ : 59%) ^ntZo %h 

fiti - 2-(2-7 y yu)-5-(4-y 5^/ut°^7v/-yu)[i,2.4] hyryn 

[1, 5-a] f y 5 600 mg (2. 10 mmol) ^ 4N i^m-m§^=^^/^'p-V 30 L 

Sf^^^lSj^L-C^IE^k-g'!^ (16) 303 mg (HX^ : 25%. 2 Xg) 
'H NMR (DMSO-ds, 6 ppm) : 7.90(d, J=l. 5Hz. IH), 7.81(s(br), 2H), 7. 13(d, 
J=3.5Hz, IH), 6.69(dd, J=3. 5Hz, 1. 5Hz, IH), 5.81(s, IH), 4. 40-4. 34 (m, 
2H), 3. 58-3. 38 (m, 4H), 3. 16-3. 03 (m, 2H), 2.76(d(br) , J=4. OHz, 3H) 

MS (m/e): 299 (M') 

IR (KBr; cm"') : 1647, 1604, 1575, 1519 
WlM. : 224. 0-226. 5^: 

m 17 m^m) : 7-T5 y-2-(2-:7y;U)-5-(4-7a:^/Ut°-<yv=-/l-)[l,2,4] 

hyTyn[i,5-a]t°y.5>^>' lit-^m in) ] 

0116 ■C^te>i^ 5ft -^t) (6) 800 mg (2.21 mmol) ^v^;?* K 
(DMSG) 5 ml [zMM . N-7 a: =/U fc°^ 7 1.07 ml (6.65 mmol) RV^ 
PBUO.3 ml (2.21 mmol) ^IBtlX mX:X ^ ^fiim^i^fZo R'it^'k^^M.^^^ 

ML. i^uutr.j\^j^t IN im\t-r V ^) ^ 2^im^^M^xw^\^tLo ^mm^ 
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j^^u-^ \>^yy^--cmmL. n^titzmmm^:^^ y-ji^x'onf^^Lxm 
mt^^ (17) 430 mg mm 54%) ^ntz. 

'H NMR (DMSO-dg. 6 ppm) : 7.86(s. IH), 7.52(s(br). 2H), 7.28-7.21(m, 2H), 
7. 04-6. 97 (m, 3H). 6.81(t, J=6. 9Hz, IH), 6.67(dd, J=3. 3Hz, 1. 7Hz, IH), 
5.71(s. IH), 3. 79-3.69(in. 4H), 3. 28-3. 21 (m, 4H) 
MS (m/e): 361 (M*) 

IR (KBr; cm ') : 1658, 1598, 1502, 1490 
MM. : 277. 5-280. Ot: 

M 18 (###ij) : 7-T 5 y-2-(2-7 y /U)-5-b:°-<7 v'-/U[1.2,4] h y T>^n 
[1.5-a] f y iit^il^ (18) ] 

m26X'nibtl^it^m (26) 2.03 g (5.27 mmol) {C 4N i^i?-l. 4-v^;r^1^ 

LXit^^ (18) 1.70 g iWi^mm €r#fCo 

'H NMR (DMSO-de, 6 ppm) : 7.93(t. J=0. 7Hz, IH), 7. 16(d, J=3. 3Hz, IH). 
6.73(dd, J=1.7Hz, 0.7Hz, IH). 5.76(s. IH), 3.91-3.81(m, 4H), 3.24-3. 15(m, 
4H) 

MS (m/e): 361 iW) 

m 19 (HiS^J) : 7-T5 y-5-(4-^:/v=/l^t°^7v^=/l')-2-(2-7 y/l')[1.2,4] 

h y T y o [1, 5-a] t° y 5 ut^^ (19) ] 

^QX^hiCl^it'^il^ (6) 800 mg (2.21 mmol) ^ DMSG 5 ml lC^ft?L, N-'< 
y\/jV\f^=7i>l^ 1.73 ml (9.94 mmol) , DBU 0.33 ml (2.21 mmol) ^M^tz 
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j^^/-/U-^ yyu tVuoi-x/U (1:5) ^^Wvt^BX.X^mt'km (19) 
275mg (l|X^ : 33%) ^%^mWt LX%fz. 

'H NMR (CDCI3. Sppm) : 7.56(d, J=1.7H2, IH), 7.35-7.30(m, 5H), 7. 17(d, 
J=3.3Hz, IH), 6.54(d, J=3. 3Hz, IH), 5.55(s, IH), 5.33(s(br), 2H), 
3.72(s(br). 4H), 3.56(s(br), 2H), 2.53(s(br), 4H) 
MS (m/e): 375 (MO 

IR (KBr, cm-') : 2371, 1651, 1604, 1564, 1244 

ilt!,'^. : >2ZQ°C{'M%) 

7tM^^ : CzoHjiNjO O.2H2O 0.3EtOH t\.X 

: C 62.99, H 5.77. N 25.05 
H-»M(%) : C 62.98, H 5.96, N 24.96 

^^J 20 {%mm) : 7-T 5 y -2-(2-7 y /I^)-5-(4- t:°-<n =/W t°^7 V?- 
^W)[1.2.4] Ti/n[l,5-a]l^y 5 v?>' lit^m (20) ] 

N-t•-<^z^/^t°'<7v^^^i^fflv^, m 19 tmmi.z.Lxmmit'^^ (20) ^ (nx 
m : 73%) m^mi^t Lxntz.. 

'H NMR (CDCI3. 6ppm) : 7.56(d, J=l. 7Hz, IH), 7. 35-7. 30 (m. 5H), 7. 17(d, 
J=3.3Hz, IH), 6.54(d, J=3. 3Hz, IH), 5.55(s, IH), 5.33(s(br), 2H). 
3.72(s(br), 4H), 3. 56(s(br), 2H), 2.53(s(br), 4H) 
MS (m/e) : 419 (M*) 

IR (KBr, cm-') : 3302, 2380, 1556, 1512, 1462, 1383 
gll,* : 265. 5-267. or 

7zm^^ : C^Ai^jO^ 0- 1H20 0. 2Et0H t LT 
^M(%) : C 59.79, H 5.12, N 22.83 
tfiLll(%) : C 59.71, H 5.24, N 22.78 
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(2-:7 yyw)[i,2,4] h yTy'D[i,5-a] 5 v^y (21) ] 

N-(3.4- v^p« s^v^^>v?/u) l::•-<7v?>^lrffi^^, ^ij 19 tnmz.y^x^m'c 

(21) (11X^: 85%) $r||fe@«:t L-Ct#7t.. 
'H NMR(CDCl3, 6 ppm) : 7.56(s, IH), 7. 18(d, J=3. 3Hz, IH), 6.88(s, IH), 
6. 76(s, 2H), 6.54(dd, J=3. 3Hz, 1. 7Hz. IH). 6.00(s. 2H), 5.56(s. IH). 
5.34(s. 2H). 3. 70-3. 68 (m. 4H), 3.45(s. 2H), 2. 51-2. 48 (m, 4H) 
MS (m/e) : 435 (M*) 

IR (KBr. cm"') : 3446. 2366, 1649, 1560, 1230 

St,^. : 223. 4-224. St: 

7n^5>W : C22H25NA t L.'C 

IIS"M(%) : C 60.38, H'5.92, N22. 12 

tf^fS(%) : C 60.68, H 5.79, N 22.51 

^\Tl (Htg^J) : 7-T 5 y-5-[4-(4-T = v^/U) f^7v'^/l']-2-(2-7 y 
/l^) [1, 2, 4] h ij T :/ n [1, 5-a]f U 5 v^^^ [{k^i^ (22) ] 

N-(4-T-v^/w) t•-<^^^^^fflv^. ^\ 19 tnm^\.xm.mt^m (22) (itx 

'H NMR (CDCI3. 6 ppm) : 7.57(s, IH), 7. 19(d, J=3. 3Hz, IH), 6. 95-6. 84 (m, 
4H). 6.55(dd, J=3. 3Hz, 1. 7Hz, IH). 5.63(s, IH), 5.41(s(br), 2H), 3.89- 
3.85(m, 4H). 3.78(s, 3H). 3. 16-3. 12 (m, 4H) 
MS (m/e) : 391 (M^) 

IR (KBr, cm-') : 3115, 2382, 1655, 1601, 1570, 1508 

gll;^ : 280. 0-281. 8^: 

7C^^^ : CjoHz.NA O.2H2O <!: LT 

liaijfit(%) : C 61.02. H 5.50, N 24.52 
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: C 60.81, H 5.46, N 24.82 
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m 23 immm) 7-T$ y-2-(2-7 !J;u)-5-[4-(2-f!; 5 C^-zU) t°-<7i^:^ 
/^][1.2.4] Ty' n[l,5-a]t°>l [{b^ife (23) ] 

N-(2-f!; 5 v^::^/w) f^7v^i^srfflv\ ^ 19 tmmi^Lxmmt'^'^ m) 

(l|X*:62%) ^^^mi^tLXmtz, 
'H NMR (CDCI3. 6 ppm) : 8.34(d, J=4. 6Hz, 2H), 7. 57(t, J=l. OHz, IH). 
7. 19(d, J=3.3Hz, IH). 6. 56-6. 53 (m. IH), 5.61(s. IH), 5.40(s(br), 2H), 
3. 97-3. 93 (m, 4H), 3. 84-3. 81 (m, 4H) 

MS (m/e) : 363 (M*) 

IR (KBr, cm ') : 3157, 2382, 1650, 1589, 1489, 1238 
MM. : >291'C 

^ 24 (mmm) : 7-T5 y-2-(2-y' !;/U)-5-[4-(2-^ h ixo^f^/U) t'-<7v^- 
[1.2.4] hyT/nCl,5-a]fi) ^v?^' Wb^ife (24) ] 
N-(2-p< h^v'^^/W) t•-<7v^>?:fflv^. fiai 19 <}rl^^l:: L-C^lE^k^i^ 
(24) (11X^:54%) ^llfe^ft:^ LT^ffc, 
'H NMR (CDCI3, 6 ppm) : 7. 56(s, IH). 7. 18(d, J=3. 3Hz, IH), 6. 55(dd, 
J=3.3Hz, 1.7Hz, IH), 5.58(s, IH), 5.41(s(br), 2H), 3.77(s(br), 4H), 
3.57(t, J=5.3Hz. 2H), 3.37(s, 3H), 2.63(s(br), 6H) 
MS (m/e) : 343 (MO 

IR (KBr, cm"') : 3160, 2384, 1661, 1606, 1560 
ili.^, : 163.5-165.5 

7C^5>ff : C.gHj.NA O.4H2O 0. 1 -^:3f-f->t LT 
Mm^i%) : C 55.19, H 6.61, N 27.49 
i+^M(%) : C 55.51, H 6.51, N 27.30 
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m 25 mmm) l-r ^ y-2-{2-y y /W)-5-[4-(3-7a:-/l/yn tVU) V? 
-/H[1.2.4] hUrynCl.S-a] M'^) li^y [^k^ife (25) ] 

(25) (M:68%) ^%^m^t\^Xnt.. 
'HNMR (DMSO-de, 6ppn) : 7.84(s. IH), 7.45(s(br), 2H), 7. 28-7. 17 (m, 5H), 
7.01(d. J=3.3Hz, IH), 6.66(dd, J=3. 3Hz. 1.7Hz. IH). 5.65(s, IH), 
3.55(s(br). 4H). 2. 65-2. 59 (m, 2H), 2.43(s(br), 4H), 2. 35-2. 30 (m, 2H). 
1.77(s(br). 2H) 
MS(iD/e) : 403 (M*) 

IR (KBr, cm-') : 3383, 2366, 1645. 1604, 1574 
WM. : 165. 0-167. 

^ 26 mmm) 1~T \ J-l-Cl-y V /W)-5-[4-(tert-y h^v^:«;/U/J?-yU) f 
-;7v?^/l.][l,2.4] h UrynCLS-aJfy 5 v?^ [it^^ (26) ] 
N-(tert-y h^v^;?7;v:}f=:/u) t°-<7i^>'^fflv^, M 19 tmmiZ.LXmsE.it 

(26) ^^^m{i^t LT#7t, 

IR^ : 44% 

'HNMR (DMSO-de, 6 ppm) : 7.85(t, J=l. OHz. IH), 7.53(s(br), 2H), 7.02(d, 
J=3.3Hz. IH), 6.67(dd, J=3. 3Hz, 1. 7Hz, IH). 5.64(s, IH). 3.57(s(br), 4H), 
3.44(s(br), 4H), 1.43(s. 9H) 
MS (FAB) : 386 (M+1) 

IR (KBr, cm"') : 3151. 2910, 2384, 1653, 1568, 1414, 1232 

: 223. 4-224. 5t: 
Ttm^Vf : C.gHjjNA 0. IHjO t LX 
HayfiKW : C 55.82, H 6. 12, N 25.02 
H-WiS(%) : C 55.83, H 6. 04, N 25.32 
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^1 27 inmm) : 7-T ^ /-2-(2-y U /U)-5-{4-[2-(4-7yU;j-p-<>'/-r 
f->'U]f^7v?-/U}[l,2.43 h yTyn[1.5-a]fy $ v^>' lit^9l^ (27) ] 
M 18 (18) 500 mg (1.55 mmol) ^ / -/I- 10 ml iZHUM 

r(7)}§?^(C^g^e;«7 !) "^i^ 860 mg (6.22 mmol) ^M^XMUX' 5 ^T^mt^W 
LfZo oV>-C N-[2-(4-7^>;rP^>'/l'/W)^^/U] f'^^ v^^- 870 mg (4.66 

mmol) ^m^^ux'^mmmwLfzo ^Jtmj'^. sf£;?g-g-ij^ic:j'pp7j^/uAi 

LX%hMznm.^'y'')io¥j\^i3yJ>>^n^hyyy (^iiJW : 4%^^J'y 
T^ISit^i^ (27) 151 mg : 22%) ?r#/Co 

'H NMR (DMSO-dfi, 6 ppm) : 8. 12-8. 01 (m, 2H), 7.85(dd. J=l. 7Hz. 1. OHz, IH), 
7.48(s(br), 2H), 7. 39-7. 33 (m, 2H), 7.00(d, J=3. SHz. IH), 6.67(dd, 
J=3.3Hz, 1.7Hz, IH), 5.65(s. IH), 3.54(s(br). 4H), 3.34(s(br), 4H), 
3. 28-3. 23 (m, 2H), 2. 75-2. 73 (m, 2H) 
MS (FAB): 436 (M+1) 

IR (KBr, cm"') : 3152, 2839, 2375, 1660, 1599, 1574 
: 199. 4-202. 5^ 

7C^5>^ff : C22H22N,02F 0. 2H2O 0. lEtOH t LX 

: C 60.04, H 5.12, N 22.07 
tl-^itt(%) : C 60. 10, H 5.22, N 22. 10 

fiJ 28 mmm) :7-T$y-2-(2--7i;/U)-5-{4-[4-(4-7/W;^o-<yyV/U):/ 
i-M t:°-^7 [1, 2, 4] h y T / n [1, 5-a] f y ^ v^- Ut^m (28) ] 

N-[4-(4-7yU;^P-<>'>^-l'/l'):/^/U] t•^7v?:/^ffl^^, m 27 tmmz\.X 

(28) (iix^ : 19%) ^nn^mw-t \^xmz. 

'H NMR (CDCI3, 6 ppm) : 8. 01-7. 97 (m, 2H), 7.56(d, J=l. OHz, IH) , 7.18- 
7.01(m. 3H), 6.54(dd, J=3. 3Hz, 1. 7Hz. IH), 5.56(s, IH), 5.33(s(br), IH), 
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3. 71-3. 01 (m. 4H), 2. 99-2. 96 (m, 2H). 2. 53-2. 49 (m, 4H). 2. 45-2. 40 (m, 2H), 
1.82-1.76(0, 2H) 

MS (m/e) : 463 (M*) 

IR (KBr, cm-') : 3295, 2955, 2384, 1647, 1599, 1560, 1232 
Mi^. : 204. 3-206. Ot: 
Ttm^^ : Cj^HjeNAF t LX 
Mmii.(%) : C 62.01, H 5.91, N 20.84 
ti-#M(%) : C 62. 19, H 5.65, N 21. 15 

29 : 5-^ n n-7-(3,4-v^^ h ^ v?/^T 5 / )-2-(2-7 U 

[1, 2, 4] h y T y* n [1, 5-a] t° y $ v?^ lit^i\^ (29) 3 
««J2t?#en5^k^2^ (2) 17.4 g (68.3 mmol) /-/U 180 ml {ZUM 

0'X:X^W\^fJ::d^(b^V hy/UT^^ 30.9 ml (205 mmol) ^1)Wx.tL, S 

«^M*-r5 ^ .i: -C^IS^b-g-il^ (29) 22.7 g (I|X^:86%) ^U^^MtX^Xn 

'H NMR (CDCI3, 6 ppm) : 7. 58(t, J=l. OHz, IH), 7. 25(d, J=3. 6Hz, IH), 
6.95-6.85(m, 3H), 6.70-6.64(m, IH), 6.56(dd, J=3. 6, 2.0Hz, IH). 6.21(s, 
IH), 4.53(d, J=5.6Hz, 2H), 3.91(s, 3H), 3.89(s, 3H) 
MS (m/e): 387, 385 (M') 

m 30 (##«aj) :7-(3,4-v?^ h ^i^^yi>/]^T ^ y)-5-[4-{4-'^ u u 7 zr.:^ 
/W) t°-<7>'-/U]-2-(2-7y/l')[l,2,4] h yT:/n[l,5-a] t-y 5 Ut^^ 
(30) ] 

0ij29 -Ci#e>ix5^k^!^ (29) 800 mg (2.08 mmol) . u :r.=./U) \i' 

^y'Jl^ • 2:^^J^2.24 g (8.32 mmol) , RXlmi 2.31 ml (16.6 mmol) 
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f-/^) T-fSiiL^Eik-g-i^ (32) 638 mg (HX^ : 56%) ^\%tt, 

'H NMR (CDCI3, 6ppm) : 7.54(s, IH). 7.26-7. 17 (m, 3H), 6. 94-9. 80 (m, 5H), 

6.54(dd, J=3.6Hz, 2. OH2, IH), 6.25(t, J=5. 3Hz, IH), 5.41(s. IH). 4.47(d, 

J=5.3Hz, 2H), 3.92-3. 78 (m. lOH). 3. 30-3. 20 (m, 4H) 

MS (m/e) : 545, 543 (M*) 

fiSJ 31 (##^J) : 7-(3,4-v?p< hdf->^:/v?/l'T 5 /)-5-[4-(3-i5' n n ^'a.r^ 
/U-) t°-<^v^-/^]-2-(2-7 y /W[1.2,4] h !) T / P [1, 5-a] t° !) \'y y 

(31) ] 

0il29-C#^n'5{b#!^ (29) 800 mg (2.08 dhboI) . l-(3-:^ n n 7i-/U) f 

^y\>y ' i^^i^ 1.23g (5.29 mmol) . mi DBU 1.15 ml (8.32 mmol) ^^V^ 
m 30 t P^tO^f^^tT 9 w <!: <t <9 mUit^m (31) 673 mg (UK* : 59%) ^ 

'H NMR (DMSO-de, 6 ppm) : 8. 40-8. 33 (m, IH), 7.95(d, J=l. OHz, IH), 7.38- 

6.85(m, 8H), 6. 77(dd, J=3. 3Hz, 1. 7Hz, IH), 5. 89-5. 88 (m, 2H), 3.84(s, 3H), 
3.82(s. 3H), 3.95-3. 75 (m, 4H), 3. 40-3. 25 (m, 4H) 
MS (m/e) : 545 (M*) 

32 (#%0ij) :7-(3,4-v^ h ^ 'y^yiy/\^T ^ / )-5-[4-(2-i^ u u y 
/U)l::°^7v^-/l']-2-(2-7y/U) [1,2.4] h y T ^ u [1, 5-a] k° y ^i>y Ut'^m 

(32) ] 

m 29 X^nhi^l^it'^m (29) 800mg (2.08 mmol) . l-(2-:i^ n n 7 icii/U) f 
^yyy 1.23g (6.24 mmol) , :RI>* DBU 1.0 ml (7.30 mmol) ^fflV\ m 30 t 
m^(Om'^^'ilo:Lt\Zi^^^mt^i^ (32) 732mg (IK*: 64%) ^#7t<, 
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'H NMR (CDCI3. 6ppm) : 7.54(t. J=l. OH2, IH), 7. 42-6. 83 (m, 8H), 6.54(dd, 
J=3.3Hz, 2.0Hz, IH), 6.25(brt, J=5. 3H2. IH), 5. 44(s. IH), 4.47(d, 
J=5. 3Hz, 2H), 3.90 (s, 3H), 3.88(s, 3H), 3. 95-3. 86 (m, 4H), 3. 15-3. 08 (m, 
4H) ■ 

^^■'J 33 (#%^J) :7-(3,4-v^^ h ^^>-<y i^J^T ^ y )-5-[A-i2-/ h^'>y:x^=^ 
/W) t°^7 >'-^W]-2-(2-7 y yu) [1, 2. 4] h y T y* n [1, 5-a] \) 5 v?^' [ib^*^ 

(33) ] 

m 29 -V'^htl^it^i^ (29) 800 mg (2.08 mmol) t l-{2-/ h^iyy^L^^ 

/U) t°^7i/:/ 1. 10 ml (6.24 mmol) ^^^/-^USO ml 'PX^—^MBMl^Ll^fZo 

(^ffi^l^ : 20%^:^ ^^;j^;^i^— vdri^y) T'ftSJL, «5S<b-^#> (33) 574 mg 

(«iX'^:5i%) ^n^mmti^xntio' 

'H NMR (DMSO-de, 6 ppm) : 8.27(brt. J=6. 3Hz, IH), 7.85(d, J=0. 7Hz, IH), 
7. 15-6. 86 (m, 8H), 6. 68-6. 66 (m, IH), 5.78(s, IH). 4.50(d, J=6. 3Hz, 2H), 
3.81(s, 3H), 3.74(s, 3H), 3.71(s, 3H), 3.82-3.69(m, 4H), 3.06-2.90(m, 

4H) 

MS (m/e) : 541 (M') 

m 34 (^%W :7-(3,4-v^^ N^^f i^^Vv^^UT 5 / )-5-[4-(4-:7yUyj-p 7 a:- 
/u) t:°^7 v=-;W]-2-(2-7 V [1. 2, 4] h y T ^ p [1, 5-a] H'V ^ v?:/ [it^<^ 

(34) ] 

m 29 X-Whtl^it'^^ (29) 200 mg (0.52 mmol) . RXJ^ l-(4-7/U;rn 7 
-/l')f^^v^>' 374 mg (2.08 mmol) 0ij 33 i: P^cO^^t^tr 9 ^ i 

iO^E^b^i^ (34) 293 mg (HX-^ : ^ftfi^) ^fifel^^i LX^tio 
'H NMR (CDCI3, 6 ppm) : 7. 54(t, J=1.0Hz, IH), 7. 18(d, J=3. 3Hz, IH), 
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7. 02-7. 85 (m. 7H). 6.54(dd, J=3.3Hz, 2.0Hz, IH), 6.25(t, J=5.6Hz, IH), 
5.43(s. IH). 4.47(d, J=5. 6Hz, 2H), 3. 90-3. 75 (m, lOH). 3. 20-3. 06(in, 4H) 

MS (m/e) : 529 (M') 

m 35 : 5-(4-yn^:7a:y drv)-7-(3,4-v^^ h ^ v^/^T 5 

/)-2-(2-7y;W)[1.2,4] HyTynCi.S-aJfll 5 C;'^ [it^i^^ (35) ] 

p-7'p^:7a:y— /U 675 mg (3.90 mmol) ^ DMF 15 ml td^^L, ikWLt£i>^ 
h:^miti- h ]} (60%^^) 156 mg (3.90 mmol) ^M^fto Mzm29-Q 
nhtl^it'k^ (29) 500 mg (1.30 mmol) ^Mk.. lOOtT'-^Jti^ LfCo Sf^ 

: 20%-^^1h>'-^n n/J^/UA) X-mi^L. SlE^b-g-^ (35) 260 mg (l|X 
^:38%) LT'#^ro 

'H NMR (CDCI3, 6ppm): 7. 56-7. 55 (m, IH), 7.49(d, >8. 6Hz, 2H), 7. 18(d, 
J=3.3Hz, IH), 7.08(d. J=8. 6Hz, 2H), 6. 95-6. 87 (m, 3H), 6. 56-6. 53 (m, 2H), 
5.79(s, IH), 4.52(d, J=5. 6Hz, 2H), 3.91(s. 3H), 3.89(s, 3H) 
MS (m/e) : 523. 521 (M*) 

0iJ 36 (##0ij) : 7-(3.4-v?> V^'y-<'y'y)\'r 5 y)-2-(2-7 U /U) -5- (4-7^0 
7j?^->7:ny dr-»[l,2.4] Ty'n[1.5-a]lf y ^ v':^ [{L-g-^l^ (36) ] 

p-yn7K=3rv^7a./— 890 mg (5.84 mmol) , TK^^k-:^ h D l^i^ (60%^ 
W) 234 mg (5.84 mmol) . S.t/^i| 29 'C^ibtL-Sik-^'^ (29) 750 mg (1.95 
mmol) SrfflV^, m 35 ^ P^Ot^j'^^tf 9 ^ i (w J; <9 ^l2<L^i^ (36) 330 mg 

(4X^:34%) ^||fe*»*<i: fr#f-„ 
'H NMR (CDCl,. 5ppm): 7.55(t. J=0. 7Hz. IH). 7. 16(d. J=3. 3Hz. IH). 7.10- 
6.80(m, 8H), 6. 53-6. 49 (m, 2H), 5. 75(s. IH), 4.49(d, J=5. 3Hz, 2H). 3.90(s, 
3H), 3.88(s, 3H), 3. 95-3. 80 (m, 2H). 1.87-1. 75 (m, 2H). 1.08-0. 98 (m, 3H) 
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MS (m/e) : 501 iW) 
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m 37 : 5-(4-^ h^v'^o: y :^v/)-7-(3,4-v^p' h vz-O'v^yUT ? 

y)-2-(2-7';/U)[l,2.4] h y Ty'n[l.5-a]fy ^v^V [{b^ii^ (37) ] 

p-Zf h^'^yy :r.y-/U 1.04 g (6.23 miDol) , ^mit^t h V (60%"^^) 
250 mg(6.23 mmol), RWl 29 TitbiX^ib'^tl (29) 800 mg(2.08 mmoD^ffl 

v\ m35 tmm(Dmf^i:no ^tiz.x'ommt'^'ii^ (37) 377 mg (»:35%) 

'H NMR (CDCI3, Sppm): 7.55(t, J=l. OHz, IH). 7. 16(d, J=3. 5Hz, IH), 
7.08(d, J=8.9Hz, 2H), 6. 94-6. 83 (m. 5H), 6.57-6. 52 (m, 2H), 5.81(s, IH), 
4.49(d. J=5.9Hz. 2H), 3.96(t, J=6. 4Hz, 2H), 3.90(s, 3H), 3.88(s. 3H), 
1.83-1. 72 (m. 2H), 1. 55-1. 43 (m, 2H). 0.99(t, J=7.4Hz. 3H) 
MS (m/e) : 515 (r) 

0iJ 38 (##W :7-(3,4-i^p< h ^ v'-O'v^/UT ^ / )-2-(2-7 y yU)-5-(3, 4, 5- 
b y ^ h =3? v^7xy=arv^) [1.2,43 N V 7/n[l,5-a]f y 5 v?:/ Lit"^^ 
(38) ] 

3,4, 5- h y ^ h^-yy :x. y ~/V l. 19 g (6.48 mmol) . h y 

(60%-^^) 260 mg (6.48 mmol) , StJ<0iJ 29 'Q^hiX.hWL^m (29 ) 800 mg 
(2.08 mmol) ^fflv^. m 35 <!: |5j^(75^i^^tf 9 ^ i: Ic j; «5 *|2<t;^!^ (38) 
530 mg : 46%) ^m,±mi%t LTmfCo 

'H NMR (CDCI3, 6ppm): 7.56(t, J=l. OHz, IH), 7. 18(d, J=3. 3Hz, IH), 6.94- 
6.85(m, 3H), 6.54(dd, J=3. 3Hz, 1. 7Hz, IH). 6.57-6.53(m, IH), 6.40(s. 2H). 
5.76(s, IH). 4.51(d. J=5.6Hz, 2H), 3.91(s, 3H), 3.89(s, 3H), 3.85(s, 3H), 
3.81(s, 6H) 
MS (m/e) : 533 (M^)- 
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m 39 (#%^J) :7-(3.4-v^^ h^'>^yi:>/i^T^y)-2-i2-y])Ji^)-5-\i'-<V 
'yj [1, 2. 4] T)/n [l, 5-a] f U 5 v^V [{b^J^ (39) ] 

v^^- 0.62 ml (6.23 mmol) St/0ij 29 ■^nhti^it'^^ (29) 600 mg 
(1.56 mmol) ^m\>\ M 33 i lRl^(0^it«rtt 9 r <i: J: <!) ^lE^k^i^ (39) 
480 mg mm : 71%) ^^^^H^Mt LXmtZo 

'H NMR (CDCI3, 6ppm): 7.53(t, J=L OHz, IH), 7. 16(d. J=3. 3Hz, IH), 6.95- 
6.84(m. 3H), 6.52(dd, J=3.3Hz, 1. 7Hz, IH). 6. 15(t, J=5. 6Hz, IH), 5. 38(s, 
IH), 4.44(d, J=5.6Hz, 2H), 3.90(s, 3H), 3.88(s, 3H), 3. 70-3. 63 (m, 4H), 
1.70-1. 55 (m, 6H) 

MS (m/e) : 434 (M*) 

m 40 m^m) 7-0, 4-:^^ h =3r>>^>i;?/vr ^ /)-2-(2-7 V /U)-5-(l— ^. 
5 y)[l,2,4] h yT:/n[l,5-a]f !J ^v^- Ut^!^ (40) ] 
^^f-^^U^^ 5 0.54 ml(4.83 moDRUM 29 X'^hti^it'^'^ (29) 

620 mg (1.61 mmol) ^m\^\ M 33 tmm(Dmi'f^no:itizx'ommt'^!^ 

(40) 510 mg mm : 71%) t:^^1^mt LXntZo 
'H NMR (CDCI3, 6ppm): 7.53(t, J=l. OHz, IH), 7. 17(d, J=3.0Hz, IH), 6.95- 
6.83(m, 3H), 6. 52(dd, J=3. 5Hz, 1. 5Hz, IH), 6. 17(t., J=5. 4Hz, IH) , 5.26(s, 
IH), 4.44(d, J=5.4Hz, 2H), 3.89(s, 3H), 3.87(s, 3H), 3. 76-3. 50 (m, 4H), 
1.85-1. 70 (m. 4H), 1.55-1. 48 (m, 4H) 
MS (m/e) : 448 (M*) 

m 41 (##^J) : 5-(4— <:/v?/Vt°'<!; v?/)-7-(3,4-:/^ h^'y^^i^^i^T % 
/)-2-(2-7!J/U)[1.2.4] hyT^/nCl.S-aJtfy $v?> lit^m (41) ] 
4-^^^v^/H^^y v^y 1.10 ml (6.23 mmol) RXJ^m 29 X'^htl^it-^m 
(29) 800 mg (2.07 mmol) F'J 33 <!: P1^0f*{^^tf 9 r i: tZl J; «9 ^lE^t 

(41) 726 mg mm : 67%) 
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'H NMR (CDCI3, 5ppm): 7.53(t, J=0. 7Hz, IH). 7. 30-7. 12 (m, 6H), 6.94-6.83 
(m, 3H). 6.52(dd, J=3. 3Hz, 2.0Hz, IH), 6. 15(t, J = 5.6Hz, IH), 5.37(s, 
IH), 4.43(d, J=5.6Hz, 4H), 3.89(s. 3H), 3.87(s, 3H), 2. 90-2. 80 (m, 2H), 
2.56-2.53(m. 2H). 1.84-1.62(m, 3H), 1. 13-1.21(m, 2H) 
MS (m/e) : 524 (M*) 

M 42 : 5-^^v=/UT^ y-7-(3,4->=p{ h^i^-<yi^J\^r^/)-2-i2- 

7VM[1.2,4] h!;T)/n[l,5-a]t°y xi^l^ iit^^ (42) ] 
^ 29 -C^^ttSfb-^i^ (29) 800 mg (2.07 mmol) , ^yi>JVT ^ y 0.71 ml 
(6.50 mmol) . RXIDBU 0.29 ml (2.16 mmol) /U30 ml [Zi^ML. 

n-^h^yy^- (.^ta^m: ^nnji^^Wi.) T'»S!| L^fSik^i^ (42) 720 mg 

(11x^:73%) ^n^mmtLxmzo 

'H NMR (CDCI3, 6ppm): 7.52(t. J=0. 7Hz, IH), 7.35-7. 14 (m, 6H), 6.87- 
6.82(m, 3H), 6.52(dd. J=3. 3Hz, 1. 7Hz, IH), 6. 30-6. 20 (m. IH). 5. 16(s, IH), 
4.61(d, J=5.9Hz, 2H). 4.37(d, J=5. 3Hz, 2H), 3.88(s, 3H), 3.86(s, 3H) 

MS (m/e) : 456 (M*) 

m 43 mnm) 7-0, 4-:^^ h^u^yi^^i^r ^ /)-2-(2-y u j\^)-5-y ol^ 

f^/WT ^ y [1. 2, 4] M; T P [1, 5-a] f y $ i^y Ut'km (43) ] 
m 29 X%hflh\t^^ (29) 800mg(2.07mmol). ^^c^^^/UT? V 0.78 ml 
(6.23 mmol) , DBU 0.28 ml (2.07 mmol) ^fflV^, m 42 tmm.(r>m'^^ 

Vi0Z.t\Zi;i^m^.\\:^m (43) 620 mg (HX^ : 64%) L-C#/Co 
'H NMR (CDCI3, 6ppm): 7.54(t, J=1.0Hz, IH), 7.34-7. 16(m, 5H), 6.91- 
6.82(m, 3H), 6. 53(dd, J=3. 3Hz, 1. 7Hz, IH). 6.21-6. 17 (m, IH), 5. 10(s, IH), 
4.39(d, J=5.3Hz, 2H). 3.88(s. 3H), 3.86(s, 3H). 3.71(q, J=6. 6Hz, 2H), 
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2.93(t, J=6.6Hz. 2H) 
MS (m/e) : 470 (M*) 
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m 44 : 7-(3,4-v^^ h =3r v^yUT ^ y )-2-(2-7 y /P)-5-(3-7 a: 

^/uy P e'/WT 5 y ) [1, 2. 4] h y T ^/ a [1, 5-a] t° y 5 v^y [^b^#l (44) ] 

05 29 Ti#btL^^b^i|^ (29) 800 mg (2.07 mmol) . StJ^ 3-7 ^ii-Zl^y n f 
yl^T^^O.92 ml (6.47 mmol) 0ij 33 tmm(Dm'f^n^^tl^X'Om 

^it^m (44) 617 mg {SSLm : 59%) $r|#7to 

'H NMR (CDCI3, 5ppm): 7.52(t, J=l. OHz, IH), 7.28-7. 13 (m, 6H), 6.90- 
6.80(m, 3H), 6.53(dd, J=3. 3Hz, 1. 7Hz. IH), 6.21-6. 15(m, IH), 5.08(s, IH), 
4.87-4. 79 (m, IH). 4.39(d. J=5. 6Hz, 2H), 3.88(s, 3H), 3.86(s, 3H), 3.50- 
3.40(m, 2H). 2.70(t. J=7. 6Hz, 2H), 1.95(q, J=7. 3Hz, 2H) 
MS (m/e) : 484 (W) 

m 45 (##0ij) :7-(3,4-vy h =3r'>^>: v^v'UT ^ / )-5-(3, 4->^p< b^'>ys. 
^^5"/UT5 /)-2-(2-:7yyU)[1.2,43 h yTyDCi,5-a]i^y ^ v':^ Ut^^ 
(45) ] 

^■'J 29 X^nhtl^it't^ (29) 800 mg (2.07 mmol) . 'BlXl 3,4-v^y V^i/y 
3i;^f-/UT5^ 1.09 ml (6.47 mmol) ^fflV\ 0ij 33 t P1i<^i^^^^tT 9 ^ <i: 
X.^^mt'km (45) 529 mg (iR^ : 48%) ^n^^Mt \.X%tz. 
'H NMR (DMSG-dg. 6 ppm) : 8.91-8. 10 (m. IH), 7.84(s. IH), 7. 30-7. 20 (m, 
IH), 7. 06-6. 62 (m, 8H), 5. 32(s, IH), 4.37(d, J=5. 6Hz, 2H), 3. 75-3. 42 (m, 
14H), 2.74(t. J=7.6Hz, 2H) 
MS (m/e) : 530 (M') 

^iJ 46 (HWJ) : 7-r $ y-5-[4-(4-i^ p n^iz^/W) t°^7 v=^/U]-2-(2-7 y 
^^)[1.2.4] h yTyn[l,5-a]fy ? Ut^i^ (46) ] 
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30 Ti#P>tl5{k-^#I (30) 620 mg (1. 14 mmol) % h y 7^U;i-ng^if 10 ml 
(wtg«?L. T-y-yUO.5 ml, i-7^yi->l.2 g ^^JO;t, L5mmmM^LtZo 

9 / -ivmWi^ . p< ^ y -/ur- J: < i5t^ L /to mmsim!k^WB.m=^ L tL 

->y :^>>*yU:^7Ai}'n-7 (^m^^ : 0. 2% h y :tf"/i'T ^ >'- 

3%y ^ y-zu-i^^ n n^tx/Ui^) -C^^L. :3^^y-/U;5^iblf^Hl-r'5wi:(c<t 
mUit^m (46) 205 mg (HX^ : ,45%) ^fifeS^i: LTitf-o 
'H NMR (DMSO-de, 6 ppm) : 7.85(s, IH), 7.50(s(br). 2H), 7.26(d, J=9.4Hz, 
2H), 7.02(d, J=3.3Hz, IH), 7. 00(d, J=9. 4Hz, 2H), 6.66(dd, J=3.3Hz. 2.0Hz, 
IH), 5. 71(s, IH), 3. 78-3. 66 (m, 4H). 3.30-3. 22 (m, 4H) 
MS (m/e) : 395 (M*) 

IR (KBr ; cm-') : 1659, 1601. 1570, 1495. 1234 
ili.^, : >270*t: 

T^m^^ : C.sH.sN^OCl 0. lEtOH 0. 2H2O t LX 
lia'Jffi(%) : C 57.12. H 4.64, N 24.20 
fHPffi(%) : C 57.07. H 4.74. N 24.27 

0"! 47 iMMm) : 7-T5y-5-[4-(3-i^nn7:t-;U) t°^7v^^/^]-2-(2-7y 
zl^)[l.2.4] hy Ty'n[l.,5-a]fy $ Ut^!^ (47) ] 

0iJ 31 T-#P>tL-5<b-a-#l (31) 650 mg (1.20 mmol) ^fflV^, M 46 tm^<0^ 
i'f^no ^ti^l^^mmt^^ (47) 118 mg (ItX^ : 25%) ^Sfe^&^i LXn 

'H NMR (DMSO-de, 5 PPm) : 7.85(s. IH). 7.52(s(br), 2H), 7.24(t, J=7.9Hz. 

IH). 7. 04-6. 93 (m, 3H), 6.81(d. J=7.9Hz, IH), 6.66(dd, J=3.3Hz, 2.0Hz. 
IH), 5. 70(s, IH), 3. 74-3. 67 (m, 4H), 3. 35-3. 26 (m. 4H) 
MS (m/e) : 395 (M') 

IR (KBr ; cm"') : 1666, 1650, 1603. 1485 
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St.^ : >300t: 

7C^5^W : C,9H,8N,0C1 0. 3EtOH 0. 4R,0 t LX 
: C 56.40, H 4.66, N 23.40 
ff#M(%) : C 56.47, H 4.98,- N 23.52 

m 48 imWm) l-r $ /-5-[4-(2-^ n u-7a^=Lj\.) }i'^yi^=./l^]-2-(2-7 V 
/^)[1.2,4] M;Tyn[l,5-a]t°!J ^ v^^^ lit-^m (48) ] 

m 32 xnhti^it-^^ (32) 700 mg (1.28 mmoi) ^m^\ m 46 tmm(Dm 

f^^n^ZtiZX^mmt-^l^ (48) 271 mg (J|X^:53%) ^n^^MtLXn 

'H NMR (CDCI3, 6ppm) : 7.56(d, J=l. OHz, IH), 7.40(dd, J=7.6Hz, 1. 3Hz, 
IH), 7. 26-7. 20 (m, IH), 7. 18(d, J=3.3Hz, IH), 7. 01-6. 97 (m. 2H), 6.54(dd, 
J=3.3Hz, 1.7Hz. IH), 5.63(s, IH), 5.49(s(br), 2H), 3. 90-3. 86 (m, 4H), 
3. 14-3. 09 (m, 4H) 
MS (m/e) : 395 (M*) 

IR (KBr ; cm ') : 1654, 1605. 1483, 1443, 1331, 1225 

ifc,^. : 255. 2-256. 4t: 

TcS^^fr : C.gH.gNyOCl 0.2EtOH <!: Lr 

MmM{%) : C 57.57, H 4.65, N 24.21 

H-^fit(%) : C 57.53, H 4.78. N 24.21 

-/H[i,2,4] h Dry' P[1.5-a]t'y ^v?:/ {A^L^m (49) ] 

m 33 -C-#P>n5fk^4^ (33) 574 mg (1.06 mmol) ^ 46 <i: |^i|^<^^ 

f^^tT9 r driCj; •J^iSib'^l^ (49) 188 mg {M» : 45%) LTtt 

'H NMR (CDCI3, 6 ppm) : 7.56(d, J=l. OHz, IH). 7. 19(d, J=3. 3Hz, IH). 
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7. 08-6. 87 (m, 4H). 6.55(dd. J=3. 3Hz. 1. 7Hz. IH), 5.63(s. IH). 5.44(s(br), 
2H), 3.90(s, 3H), 3. 91-3. 85 (m, 4H). 3. 15-3. 09 (m, 4H) 

MS (m/e) : 391 (M") 

IR (KBr : cm"') : 1659, 1655. 1605, 1488, 1240 

illl,^. : 269. 8-271. 2t: 

5c^5>*lf : C^oH^.N^G^ 0. 3EtOH t LX 



MWm{%) : C 61.08, H 5.61, N 24.16 
lf^ii(%) : C 61.05, H 5.67, N 24.19 

M 50 (MMM) : 7-T$ y-5-[4-(4-:7/b:tn:7 3iz^/U) k°^7V^/l']-2-(2-7 
ll/^)[l,2,4] h !JTy'n[l,5-a]t°y ^i/^ Ut^^ (50) ] 

^'il 34 Xn^^'S>it^m (34) 620 mg (1. 17 mmol) ^fflV^, m 46 tm^<0^ 
if^no ^tiZ^y)mUit^^ (50) 193 mg (W : 44%) ^M^^^t LX^ 

it. 

'H NMR (DMSO-de, 6 ppm) : 7.85(t. J=l. OHz, IH), 7.49(s(br), IH), 7.13- 
6.96(m, 5H), 6.66(dd, J=3. 3H2, 2. OHz, IH), 5.72(s, IH), 3. 77-3. 65 (m, 4H), 
3.25-3. 13 (m, 4H) 

MS (m/e) : 379 (M*) 

IR (KBr ; cm'') : 1659, 1651, 1605, 1568. 1508, 1230 
MM. : >270*C 

5c*5>W : CisHigN^OF 0. 2Et0H 0. 7H20 LT 
MBmi%) : C 58.10, H 4.79, N 24.24 
th^ffi(%) : C 58.08, H 5.17, N 24.44 

0ij 51 (m^m) :7-T5/-5-(4-7'n^7:ny^i^)-2-(2-7yyU)[l,2,43 h!) 
Ty^n[l,5-a] ^ v^^^ [{b^ife (51) ] 
m 35 X'^htl^it'^^ (35) 710 mg (1.91 mmol) ^fflV\ m 46 tm^^Dm 



47 



wo 99/43678 PCT/JP99/00828 

f^^Srff 5 :i<!:lwJ:'9«|E<li^i|^ (51) 180 mg iUm : 25%) ^^^m^tLXn 

'H NMR (DMSO-de, 6 ppm) : 8. 15(s(br), 2H), 7.88(d, J=l. OHz, IH), 7.64(d(l, 
J=8.9Hz, 2.0Hz, 2H). 7.21(dd, J=8. 9Hz, 2.0Hz, 2H), 7.06(d, J=3. 3Hz, IH), 
6.68(dd, J=3.3Hz, 2.0Hz, IH), 5.82(s, IH) 
MS (m/e) : 373, 371 (M*) 

IR (KBr ; cm-') : 1670, 1655, 1605, 1572, 1223 
it,^. : >270t: 

TC^^ffi^ : CsHioNsO^Br 0. 2Et0H t LX 
MBmi%) : C 48.46, H 2.89, N 18.31 
f+M(%) : C 48.50, H 2.96, N 18.36 



m 52 (Mmm) :7-r y-2-(2--7V J^)-5-{4-::fn:r.^^yya^/^i^) 
[1,2,4] h !;T^/n[1.5-a]t"y 5 v^V [it^!^ (52) ] 

Vnhtl^it^!^ (36) 600 mg (1.19 mmol) ^ffiV^, M 46 tmm<D^ 
if^noZtlZX^m^it-tli^ (52) 196 mg (l|X$ : 47%) %:B^1^^t LT# 

'H NMR (DMSO-de, 6 ppm) : 8.05(s(br). 2H), 7.87(d, J=l. GHz, IH), 7. 12(d, 
J=8.9Hz, 2H), 7.06(d. J=3. 3Hz, IH), 6.99(d, J=8. 9Hz, 2H), 6.67(dd, 
J=3.3Hz. 2.0Hz, IH), 5. 73(s, IH), 3.95(t, J=6. 6Hz, 2H), 1.82-1. 68 (m. 2H), 
1.00(t, J=7.3Hz, 3H) 

MS (m/e) : 35r (M*) 

IR (KBr ; cm"') : 1655, 1602, 1566, 1508, 1211 
MM. : >270t: 

5nS5>tlf : CigHiyNsOa 0.2EtOH t LX 
Mm\$.i%) : C 61.44. H 5.11, N 19.40 
fi-Ei[(%) : C 61.29. H 5.09, N 19.42 
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m 5Z (mmm) :7-T^,/-5-i4-Z^\'^'>-7zcy^i^)-2-{2-yV/\-)[l,2.4]h 
V7y^u[\,5-a]\i'V [it^^ (jb^^!^ 53) ] 

m 37 -e#f>ix5jk^i^ (37) 377 mg (0.73 mmol) ^ 46 tmU<DW 

if^no^tlzX'O^sS.it^^ (53) 300 mg (HX^ : 56%) ^im^i^MtLX 

'H NMR (DMSO-de, 5 ppm) : 8.05(s(br), 2H), 7.88(t, J=l. OHz. IH). 7. 12(dd, 
J=9.0Hz. 2.3Hz, 2H), 7.06(d. J=3.3Hz, IH), 6.99(dd, J=9.0Hz. 2.3Hz. 2H). 
6.68(dd, J=3.3Hz, 1.7Hz, IH), 5.73(s. IH), 3.99(t, J=6. 3Hz, 2H), 1.77- 
l.eedn, 2H), 1. 53-1.38(m, 2H), 0.95(t, J=7. 3Hz, 3H) 
MS (m/e) : 365 (M') 

IR (KBr ; cm-') : 1660, 1651, 1603, 1564, 1506, 1456, 1209 
MM. : 257. 5-258. 4*C 

: CisHigNsGj 0. 3EtOH 0. IH^O t LX 

IISiJfit(%) : C 61.75, H 5.48, N 18.30 

fhitffl(%) : C 61.79, H 5.56, N 18.38 

54 : 7-7 X / -2-i2--7 V /\-)-5-0,A,5- h 9 ^ h^i^y :^ y ^ 

-»[1.2,4] h!;Typ[l,5-a]fy lit^!^ (54) ] 

m 38 Xnbtl?>it'^^ (38) 450 mg (0.84 mmol) 0ij 46 tm^om 

if^n^^tizX'OmUit^'^ (54) 157 mg (M : 49%) ^in^BMtLXn 

'H NMR (DMSO-dfi, 6 ppm) : 8.08(s(br), 2H), 7.88(d, J=l. OHz, IH), 7.07(d, 
J=3. 5Hz, IH). 6.68(dd. J=3. 5Hz, 1. 5Hz, IH), 6.58(s, 2H), 5.76(s, IH) 
MS (m/e) : 383 (M*) 

IR (KBr ; cm"') : 1662, 1606, 1570, 1504, 1468 
MM. : >270*C 
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7tm^¥T : CisH^NsOs 0. 2EtOH tLX 
liaijfi(%) : C 56.28, H 4.56, N 17.83 
H-|tM(%) : C 56.30, H 4.67, N 17.84 
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^55 (0^m) : 7-T 5 y-2-(2-7 i)/U)-5-f^y v?/ [1,2.4] h y T^n 
[1.5-a]t:"y $ iit^m (55) ] 

m 39 Xnhtl^it-^!^ (39) 700 mg (1.61 mmol) «rffiV\ M 46 tm^^^i^ 
{^^tT9 w<h{wJ: '9g|E{k;-g'!^ (55) 399 mg (ItX* : 87%) ^H^M^^Mt LX 

'H NMR (DMSO-de. 6 ppm) : 7.83(d, J=l. 5Hz, IH), 7.35(s(br), 2H), 7.00(d. 
J=3.5Hz, IH), 6.65(dd, J=3. 5Hz, 1. 5Hz, IH), 5.65(s, IH). 3.57(t(br), 4H), 
1.68-1. 48 (m. 6H) 
MS (m/e) : 284 (MO 

IR (KBr ; cm"') : 1659. 1605, 1558, 1236 
MM. : >270'C 

7cm^^ : CmHAO 0. lEtOH tLX 
lltJffi(%) : C 59.00, H 5.90, N 28.97 

l+^ffl(%) : C 59.03, H 5.79, N 29.09 

m 56 (#%0ij) : 7-Tv/-2-(2-7y /U)-5-(l-^=3!^i^ */) [1,2,4] 

h y T ^/ P [1, 5-a] f y ^ i>> ' [fb^;^ (56) ] 

M 40 Xnbtl^it-^^ (40) 500 mg (1. 12 mmol) ^hV :7/^7^u@^gt 10 ml 

~>y ;^7>r'yU;f7^^i:^n^ h^^^-f- (^m?gj^ : 20%^^f->'- d a Jj^ 
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/)[1.2.4] hVTyn[l,5-a]t'V 5 v^V^Jfil^SSJfelc 4 umk-m§^:^i-/^ 10 
ml 5r^JPx.SjaT?lB#PB'31Sl*L/^o oi/>-C\ r/u 40 ml $f*n;t, ^Wttit^S 
f^^«L. ^-■ryu-C'?5fc^-r5::i:lc j; D^IS^L^!^ (56) 154 mg (HX* : 

41%) ^mn^^Mt Lxmzo 

'H NMR (CDCI3, 6 ppm): 7.55(t, J=1.0Hz, IH), 7. 18(d, J=3. 3Hz, IH), 
6.53(dd, J=3.3Hz, 1. 7Hz, IH), 5.47(s, IH), 5.34(s(br), 2H), 3.90-3.55(m. 
4H), 1.82-1. 50 (m, .8H) 
MS (m/e) : 298 (M*) 

IR (KBr ; cm"*) : 1678, 1614, 1568, 1548 

Sli,^. : 206. 5-208. 4°C 

Tcm^^ : C.sHiAO 1. OHCl 1. OHjO t LX 

MmM.{%) : C 51.11, H 6.01, N 23.85 

§tlSLfiI(%) : C 51.06, H 6.00, N 23.82 

57 mmM) :7-T^/-2-(2-7y/W)-5-(4— <:^v^/Wt°^y v^/) [1,2,4] h 
y T P [1. 5-a] f D ^ ^ Lit^m (57) ] 
m 41 X'^ibtl^it-^m (41) 650 mg (1. 24 mmol) ^^Vn, m 46 ^ IH^Og^ 

i'f^n'j zt[zx'ommt^'^ (57) 351 mg (iix*:75%) %:n^^MtLxn 

'H NMR (DMSO-dg. 5 ppm) : 7.83(d, J=l. OHz, IH), 7. 37-7. 17(m, 7H), 7.00(d, 
J=3.3Hz, IH). 6.65(dd, J=3. 3Hz. 1. 7Hz, IH), 5.65(s. IH), 4. 32-4. 21 (m, 
2H), 2.90-2.80(m, 2H), 2.54-2.49(m, 2H), 1.85-1.60(m, 3H), 1.28-I.06(m, 
2H) 

MS (m/e) : 374 (M*) 

IR (KBr : cm"') : 1655, 1606, 1558. 1490, 1236 

Mj^. : >270t: 

7C^5>*f : CjiKzaNgO O.2H2O i: LT 
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: C 66.88. H 6.09, N 21.85 
tf^fiS(%) : C 66.72. H 5.97. N 22.23 
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M 58 (##^J) : 7-T^/-5-^>'v^/UT$ /-2-(2-7!JyU)[l,2,4] hVTy^a 
[1.5-a]f!; lit^!^ (58) ] 

m 42 T'^btlS^b-^tl (42) 600 mg (1.31 mmol) ^fflv^, -e^iJ 46 P1t<^^ 

iip^no ^tiz.x'ommt'^^ (ss) 210 mg (iix*:52%) ^^^m^tLxn 

it. 

'H NMR (DMSO-dg, 6 ppm) : 7.83(s, IH), 7.70(t(br), J=5. 6Hz, IH), 7.35- 
7.22(ni. 5H). 6.98(d, J=3. 3Hz, IH), 6.64(dd, J=3. 3Hz, 1.7Hz. IH), 5.50(s, 
IH), 4.52(d, J=5.6Hz, 2H) 
MS (m/e) : 306 (MO 

IR (KBr ; cm"') : 1678, 1662. 1606, 1575, 1542, 1523, 1336 

: 244.5-245.0 °C 
7C^5J-i^ : CieHiAO 0. lEtOH i LT 

lia'Jfit(%) : C 62.11, H 4.51, N 27.05 

H-^M:(%) : C 62.58, H 4.73, N 27.03 

0iJ 59 (##0ij) : 7-T5 y-2-(2-7!J/U)-5-7:t^f"/WT$ /[1,2,4] h l^ry 
n [1. 5-a] f !) 5 v^^ . U\L^m (59) ] 

m 43 X-n^Mit-^m (43) 58O mg (1.23 mmol) ^fflV^. 56 tm^(r>^ 

(59) 211 mg (4X^:46%) ^fife^^^iLTtt 

'H NMR (CDCI3, 6 ppm): 7.53(t, J=l. OHz. IH), 7.30-7. 12 (m, 6H), 6. 52(dd, 

J=3.5Hz, 1.5Hz, IH), 5.85(s(br), 2H), 5.38(s. IH), 3.65-3.58(m, 2H), 
2.89(t, J=7.4Hz, 2H) 
MS (m/e) : 320 (M*) 
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IR (KBr : cm"') : 1686. 1678, 1578, 1560 
il!^. : 164. 1-170. 2"t: 
TC^^W : C.^H.eNsO 1. IHCl 0. QH^O t LX 
: C 54.07, H 4.94, N 22.45 
tfStffi(%) : C 54.21, H 5.06, N 22.31 

0iJ 60 (#%^J) : 7-T 5 y-2-(2-7 II /W)-5-(3-7 o^ri/uyp t°yUT ^ y ) 
[1,2,4] M;Ti/p[l,5-a]t'y 5 v^y Ut^m (60) ] 

44 Xnbtl^it-^^ (44) 520 mg (1.07 mmol) $rfflV^, m 46 tmm(DWi 

i'f^noztizx^mmit'^^ m 230 mg mm 73%) ^^^n^t Lxn 

fee 

'H NMR (DMSO-dfi, 6 ppm) : 7.92(d(br), J=l. OHz, IH), 7. 77-7. 55 (m, 2H), 
7.38-7. 13(iD, 6H), 6.71(dd, J=3. 3Hz, 1. 7Hz, IH), 5.53(s, IH), 3.35-3.25(m, 
2H), 2.66(t, J=7.6Hz, 2H), 1.85(q. J=7. 6Hz. 2H) 
MS (m/e) : 334 (M*) 

IR (KBr ; cm-') : 1662, 1658, 1575, 1558 
MM. : 114. 2-114. 9t: 
7C^5)-^ff : C.sH.gNeO 0. SHjO 0. 3EtOH t LX 
Mm\i.i%) : C 63.17, H 5.66. N 23.58 
: C 63.18, H 5.81, N 23.77 

m 61 iMmm) : 7-T$ y-5-(3,4-v>^ h^iyy :^^^f-Jl^T ^ /)-2-{2-y ]) 

/I') [1, 2, 4] h i; T o [1, 5-a3 f V - ^mm. lit^m m ] 

m 45 Xnhtl^it-^^ (45) 500 mg (0.94 mmol) ilrfflV\ m 56 tmM(Dm 

^^nozt{zx*)mmit^^ m 193 mg (um-.Am ^^^m^t^x^^ 

'H NMR (CDCI3. 6 ppm) : 7.53(s, IH). 7. 13(d, J=3. 3Hz, IH). 6.80-6.68(m. 
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3H), 6. 53-6. 51 (m, IH), 5.86(s(br), 2H), 5.40(s, IH), 5.26(s(br). IH). 
3.82(s. 3H), 3.81(s. 3H). 3. 65-3. 56 (m. 2H), 2.83(t, J=6.9H2. 2H) 

MS (m/e) : 380 (M*) 

IR (KBr ; cm-') : 1682, 1620, 1583. 1516 
mM> : 125. 4-127. et: 

7C^^^ : CisHzoNgOs 0.9HC1 1. IH2O t LX 
: C 52.81, H 5.39, N 19.19 
H-M(%) : C 52.70, H 5.38, N 19.41 





10 


mg 




30 


mg 




15 


mg 




1.5 


mg 




0.5 


mg 



mMm2 : iJzf±/i-M 

it-^^ 26 10 mg 

fLU 100 mg 

:^xT V iy'yj^ 2. 5 mg 



mm\ 3 : 

it-^^ 61 2 mg 

mm^-(^m "200 mg 
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mMHUv-^V 24 mg 

aitffl^y-feUV 50 mg 

aWffl^@7K ■ 1.72 ml 



Bruns ibO:^& ^ ^ — • 37 7 — -r =t n (Mol. Pharmacol,), 29, 

331 (1986)] ^c^^<Defe^^^Dx.7t^^^fflv^T, r^fy-yy^LmmzM-t^^ 

mm(Omm(Dim^mm\^tZc hny:i:^i^i-^-^^ (Kinematica ttlSi) 

y-m.^^ (Tris-Hci) mmm (ph 7.7) q^t^is^uTto 5i^?K^ia'L^5^gs 

(50,000xg, IO^J^Pb^) ^^nfcetSii^l^SO^I^l:© 50 mM Tris-HCl 

^mx.x^mm\.. mmcD^'b^m^n^tz, m^ti-^mmttmrni^s 5 mam 

fil:) /ml (DU^m^i^^J^^iiO^^ 50 mM Tris-HCl mWM [10 mM mt^^^ 
^y^J^, Tt"/ ^yyy'T ^-r-if 0.02 h/mg mM (Sigma lijli) 

±I5<7)M^®?S 1 mlt;! h y f-'^/AT'^^i^Lfc CGS 21680[Tx / V A^* ^ 
: ^H-2-[p-(2-;^yW^:35^->^f-/W):7a:;1'^f-/UT 5 / ]-5' -(N-:3if-/U;^7 
yUjt^dri^-^ HOTt"/ : 40 ^n.— L) -/mmol : New England Nuclear ^U', 

(J. Pharmacol. Exp. Ther. ) , 251, 888 (1989)] 50 ml (»i^ 

mm 4.0 TmRx^nrnt-^m^mm so m i ^ADx.7to is^^m^ 25°cx' 120 5^ra 

H^gL/c^. :^y7.mm&f^ (GF/C; Whatman |±^) ±-etLM5l?tii L, tt^ 
(wtKJ^ Lfc 5 ml O 50 mM Tris-HCl Wmmx 3 Hiaci^^LfCo 

^^^mWyyi-y-'ysyiJ^y'?— (Packard ttSi) T'SiJ^LfCo 
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*) / 3 xioo [^^. ±m^m\mmit^'^0 

#SETT-0 ='H-CGS 21680 'i^^ikk^mmvh D ; l^#M6<J^^a(i 100 mM v-^ n 
^:y^/vr=fJ (CPA ; Sigma ttl^) ^^^TT'^T) ='H-CGS 21680 ^^*Jcltt6ft 
-C^)"? ; ^!t^#?tT-C'©^-^a:Ji. #aigSoK®t^k^!^#ftT-C'<0 'H-CGS 
21680 |§^*5tWBg*-C'fc5] c T^:i:^m2^{C*i-o ^ (I) IC'S^^tV^^b'^ 
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u.f^m2 :CGs imommiJ ^ i^zfi^-i.zn-r^i'^m 

m^Vh^o TT'/i^y h2A^^^^^MX'h^ CGS 21680 ^^^(^Iw^S-^-TS 
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brf J'yV A2,SSi*Sr^LTll^flE<7)lJM$i|i^»S(medium sized spiny 
neuron) l::*J{t 5 GABA f^fl!lttiqi^ltev'-:^7':^eit;6^ii:g^ffllS>J ^tl-S [ v^^— :^ 
. • -^-af--r^>';^(J. Neurosci.), 16, 605 (1996)] » -(^^t^ft. 
T-r y A2,S^i$;65^^«^/5^b^i-9^^gn--.o gaba imti»S<oitl;^tw5tL 
T{JEii6<J{cmigLT*J9. CGS 21680 ^^-X^^^ ij ^ x^-f'y—im^^^^^h 

5 ®^(Z)J|tt ddY ^^-^7;^ (M 22~25 B 3^ Sic) ^ 1 l^(CO# 10 ECffiv^ 

-cus^^tfofc, CGS 21680 (RBI tm) ^^m.-^im. i±mMm%m \zMn\^. 

10 ^g/20 nl >lr-v'^7^1!a^rttcaALfi. 0.3% Tween80 

-cfflv^7to CGS 21680 ^is^F^ciaA-r^ 30 ^ifnc, ^ii^b-g-tj^^tfi^^^e? 

X(i^i^<k^tJ^^*^j:VN^iK [0. 3%Tween80 ^^I^SjIc : ^Tfii] ^^Xl^nm 
PS#L/c (10 mg/kg. ^^:^i^m. 10 g fc/c:») 0.1 ml)„ n^it^i^^^lf^ 
1 IZE-foii;$ 4.5 cm, 4>1 1.0 cm ©SElwlLTfcT^ !) /Ugjo-^tc-^^^^^^ 

rij : mf&^-^\zmi-ftz^^^<D'^m(Dnfmmi!>^ 5 #J!^±, 10 ?^>*r^T% m 

r2j : Hfrte^^Ml-t7t^*^<7>^|&oitlgSH#Ffl;5MOTO±-C% ^ffit-C^Djti^ 
b#Fb^;65 5 : 

rsj : (1) mf&. mmmz-^\zmiiti^i^^(Dm$^(Dwmmmi!}^sfm±. 10 
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r4j : (1) m^-^^z.mMtL^i^^<Dmf^(onm.m^i^ 10 fm±r\ tk^x 



I5J : Hijflx, •K)K5^t' 
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/^^^y ( K/-?^ D1/D2 ^^^) ^S4--rS t 'yf-/^'^ D2 SSi*: 

[3 — D t°T:/ • v/-y— • • :7 7— T=i P (Eur, J. Pharmacol.) . 
182. 327 (1990)S.tJ«5lta4#fF 3.991,207 ^mm'l o J!i;lT(^:^?fel-'(2&o /^ 
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5)SSfi<7)^ttddY-^'i7;:^ (M22~24g. B^^SIC) ^ 1 l!*lco# 10 EfflVNT 
Hi^^ffofCo /^^^!J K— /I' (Janssen^m) ^ 0. 3%:;^/P7H^->7f 
-;^(CMC)lcSg® L, 1.0 mg/kg >i7 7>fllll$rtlcg-^ LfCc ^^^b^i^Ji 
TweenSO ^» LTtaWffliigTK {±mmm^±m) (C!^.® LXfflV^fco ^fe> L- 
K~/>° (L-DOPA ; RV^^^^^-^y (benserazide HCl ; 

mmmnmm) it 0.3% cmc mmmt Lxm\'^tz. /ND-<y h^-jmm^i^^ 
1 mi\mz.^mt^'^4:'at^mmmxit.nmt^m^^^f£\rmmm ciweenso 

(lOmg/kg, -7rJ7;^>^$:i IQ g htz^ 0. 1 ml) . Uflkit^^^^ 1 B#PBlttt- 1 E 
-foS$ 4.5 cm, *S 1.0 cm (D-^[L^ ^ 7.mmB.<D^^ m'ikf&(D^^milkBii . 
iJ 9 V^i/-^m%\^fLo L-K-/^° 100 mg/kg Sa^Vir^v^K 25 mg/kg 

^i€rfflV^T^®^^>J2 ^P^CiL-CtTof-o ^^^^4^tc^j^t-„ ^i^^J2S.t/^ 
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1^ (D mm 

1 . rmo^ ( I ) : 



NH2 

?^ N ^ 



(I) 



x^ 

/wSSr^i") , 3l{i*i^^$r^L ; n (t 0 jS^Pj 5 (^SiC^^L ; X', X^ Z^t? X' 
\i^ti^ti^mz:^mm^. /Nnyv'H^, MT/wdf/uS, iS0T;v=#ixS. 

.(CH2)k-R2 



/ /\ 
— N Q 

\ / 

^ (CH2)n, 
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•t) -C-^$ix^[l,2,4] h y T/p[l,5-a] t-y ^ 'y'^mM^i^RXI^^^^i^ff-B 

3. m^(ommmimi:its.m.<D^ (d -e«$tT.5[i.2.4] i>!JTi/n[i.5-a]f 

4. lljJtO^Il^ 1 ^lClE«05t (I) T'^$n5[1.2.4] M;Tyn[l,5-a] f 

t?feo-C. f**0«iffl||l JltdlE^O^ (I) -C^^tlS [1,2,4] h y T'/n 
[1.5-a]fy 5 v'Vf^^fi^SO^^S^fi^JtCfF^^tLS^^^i^. ttmz^nhcO:^ 
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R^m^Tyi-dr/us. i&.mT/^=^^i^m. f&mrjvi^/x^j-^m. ^i^^L<(i^ 

X-foSm-^, RMi^a^T!;-y^S-e^tJ^j:v^) -C'^$tLSS-Cfe5, [1.2.4] h 
y T i/ n [1. 5-a] f U 5 V^^i4^X{i^<^^ 
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